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I) Design and Component Interaction

The design of spatial note is base upon the interactions of 4 main components, a UI, a Client, an abstraction for location awareness and a server.

UI

The abstraction for the UI is based upon the Model, View, and Controller paradigm.  The thought is that the UI will be the only component that is platform based.  Therefore, if it is abstracted and made pluggable, it will be much easier to port to different platforms and devices.  This component participates in a two way communication with the client component.  It takes the information from the client that needs to be displayed on the screen and then returns the users request.

Location Awareness
Since, there are so many methods for finding location on the horizon; we felt it best not to limit the design to rely on any one particular method.  The location awareness component defines a very simple one way communication to the client.  The basic idea is that the client can request a location without having to know how it was found.  

Server

The server is a large and very important part of the system architecture.  Its basic function is to store the list of all users and to store the list of notes that are in circulation at the current time.  Since it is remote, the server communicates back and forth with the client via web services.  These interactions include, add a user, send a note, and check if there is a note for me in this location.  Another thing the server will have to do is prune notes from the database after they have expired.

Client

The client is the glue between all of the other components.  It runs on the PDA and decides how often and in what manner the server is checked.  
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Figure 1 – Design and component interaction

II) Implementation details
The client and server have a common interface that enables them to communicate effectively.  Below are the main services that both parties provide.

Client:

saveNote (location, note, senderID, receiverID,  availableTime, expireTime)

// Save a note from a location and define the range of time when it is available.  Also indicate the sender and the intended receiver(s)

getNote (receiverID, location)

// The client will constantly send a request to the server every 5 minutes to check for a new note.  This function is executed by the system’s timer.

setLocation (location, locationName)

// Associate the absolute location with a name so that the user does not have to remember their exact coordinates.

Server: provides 3 web services:

AcceptNote( receiverID, senderID, String note, Location, availableTime, expireTime)

// Receive note from the user and store relevant data (receiver’s ID, sender’s ID, location, time) in the database.

String getNote(receiverID, location)

// Return a note for the receiver at the indicated location

bool register(userName)

// Tell whether or not a user has been registered to our server

All the private methods are hidden.  For example, some methods will remove the notes from the server after they are delivered or when the timestamp expires.  This is done internally inside the system and not supposed to be exposed to the public.

III) Database backend:

We use MS SQL server to store and retrieve notes. Below is a typical table used to store notes:
	receiverID
	senderID
	Note
	Location
	availTime
	ExpireTime

	Dnguyen21
	Monkey-sister
	“remember to bring beer”
	Home
	8:00 5/1/2004
	8:00 5/2/2004

	christF
	John11
	“We are waiting for you in HUB”
	UW
	18:00 5/4/2004
	21:00 5/4/2004


To increase the speed of searching, we create an index for each unique receiverID.  We can group tuples with same receiverID since there are possible many notes for one receiver.
We also store a list of registered users on the server.  For example,
	userName

	Dnguyen21

	Monkey-sister

	christF


A note will be removed from the table if it is sent to receiver. If a note is expired and hasn’t been sent, the sender will be notified. 

